Involvement of the lipid and protein components of (Na(+) + K(+))-adenosine triphosphatase in the inhibitory action of alcohol.
The relative involvement of the lipid and protein moieties of (Na(+) + K(+))-activated adenosine triphosphatase in the inhibitory action of alcohol on this enzyme was investigated, using an enzyme preparation derived from the cerebral cortex of mice. Two classes of lipids are envisioned to be associated with this enzyme. One is essential for the activity of the enzyme, while the other is not. Purification or treatment with the nonionic detergent Lubrol WX increased the ATPase sensitivity to ethanol, possibly as a result of the removal of hindering lipids and contaminating proteins from the enzyme. Delipidization with deoxycholate removed both the essential and bulk lipids, and drastically reduced the activity of the enzyme. This could be subsequently reactivated with phosphatidyl serine (PS). The ethanol sensitivity of the reactivated ATPase varied with the ratio of PS to protein, and is most sensitive at 12.5mumoles PS Pi/mg when it is half-reactivated. Increasing the PS concentration cannot completely reverse the inhibition of ethanol on the reactivation. These data suggest that ethanol inhibits (Na(+) + K(+))-ATPase activity by interacting with its protein moiety. Furthermore, the sensitivity of the enzyme to ethanol is probably related to its conformation, which, in turn, is affected by its essential lipid.